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This study is centered on the current crisis of the scholarly publishing system and its 
possible solution --- Open Archive Initiative (OAI). Cost, access, peer review and 
archiving are four major issues facing the current scholarly publishing system. Rapid 
increase in the price of journals and publications, limited access by the researchers to 
those publications, an inefficient peer review system, and difficulties archiving print 
media all pose a threat a threat for the free flow of the scholarly information. The Open 
Archive Initiative is trying to address the above issues by exploring and setting up 
standards for digital archiving systems. In this study, we implemented EPrints system 
which is one of the most influential open source software applications that is capable of 
creating OAI-compliant archives. We extended EPrints system to support scholarly 
interaction including claim, concept and reviews.  
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CRISIS IN THE CURRENT SCHOLARLY PUBLISHING SYSTEM 
Scholarly publishing system has played a pivotal role in the scientific research. It 
is through all kinds of publications (e.g. journal papers, conference papers, research 
report, technical report etc.) that the researchers are able to share their research findings 
and ideas. In the past decades, a lot of changes have happened in both the marketing and 
technology of the scholarly publishing system. New technologies such as the world wide 
web and the prevailing of personal computer has push many publishers to provide new 
services including the online digital format of the articles. However, a crisis has also 
formed in the scholarly publishing system with the introduction of new marketing and 
technology in the past years. There has been a trend of commercialization of the scholarly 
publishing processes, more and more expensive and profit-oriented journals are entering 
the scholarly publishing system. As a result of that, heavy financial burden has been put 
on the academic libraries which force them to cancel journals and cut services and in turn 
reduce the accessibility of the scholarly information to the researchers. As put by 
Gingsparg “eventually, the information flow of scholarly communication is at risk, 
eroding the academic society’s capability to acquire the full range of current scholarly 
knowledge” [1].  
The major challenges facing the current scholarly publishing system are: cost, 
access, peer review, and archiving [1]: 
1. One of the major concerns is the rapid increase in the cost of some scholarly 
publications to libraries and individuals researchers to use. As been reported by 
Paul Ginsparg in 2001 [1] and shown in the figure 1, the first column represents 
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the minimum average cost of $50,000 to produce an article for scholar research 
report. The next column shows the rough estimate for the “high end” commercial 
journals which is $10k to $20k. However, “High end” publications here does not 
necessary mean that those publications have high quality and it only refers to their 
high price tag. The third column is for the average publisher revenue ranged 
around $4000 that is based on Odlyzko’s [2] estimate from his survey of 
Mathematics and Computer Sciences journals. An interesting finding form 
Ginsparg’s article [1] is that every article published by so called “non-profit” 
publishers will also bring them around $1000 to $2000 revenue and this is 
represented by the forth column on the chart. Recently, there are some electronic 
start-up ventures that offer a more efficient and cheaper option for scholarly 
publishing. Ginsparg estimated that their revenue per article is around $500 and is 
shown with the last column of figure 1. But Ginsparg also pointed out that “this 
low price may not stand long because the initial volunteered labors that have 
done lots of work only driven by their own enthusiasm, will be eventually replaced 
by paid labor. This will very likely raise the price up to the $1000 level”. 
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Figure 1. Hierarchy of per article costs and revenues (adapted and modified from Paul 
Ginsparg, 2001). 
2. The natural response to the dramatic increase of the journal costs for the academic 
libraries is to cut their cost by canceling journals and reducing services due to 
their limited funding. With the shrinkage of library journal holdings, researchers 
will not be able to have full information coverage of their research topics and 
hence their abilities to succeed in the research are threatened. Table 1 shows the 
cost history grouped by LC subject which is reported by Library Journal and the 
full table can be found on Library Journal website  
(http://libraryjournal.reviewsnews.com/index.asp).  
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Subject 
Average 
No. of 
Titles 
1998-
2002 
Average 
Cost 
Per 
Title 
1998 
Average 
Cost 
Per 
Title 
1999 
% of 
Change 
'98-'99 
Average 
Cost 
Per 
Title 
2000 
% of 
Change 
99 -'00 
Average 
Cost 
Per 
Title 
2001 
% of 
Change 
00 -'01 
Average 
Cost 
Per 
Title 
2002 
% of 
Change 
'01 -'02 
% of 
Change 
1998-
2002 
Agriculture 175  $442.00  $467.35  5.74  $507.42  8.57  $532.98  5.04  $572.89  7.49  29.61 
Anthropology 44  267.23  290.67  8.77  306.35  5.39  306.43  0.03  332.10  8.38  24.27 
Art & 
Architecture 68  103.29  104.57  1.24  107.72  3.01  111.03  3.07  113.66  2.37  10.04 
Astronomy 22  1,033.38  1,074.54 3.98  1,061.96 -1.17  1,120.34 5.50  1,249.42  11.52  20.91 
Biology 251  831.23  909.11  9.37  973.96  7.13  1,030.06 5.76  1,097.01  6.50  31.97 
Botany 65  660.69  701.17  6.13  752.46  7.31  781.78  3.90  819.61  4.84  24.05 
Business & 
Economics 284  367.82  409.72  11.39  461.32  12.59  503.02  9.04  552.67  9.87  50.26 
Chemistry 194  1,543.67  1,651.51 6.99  1,790.18 8.40  1,920.53 7.28  2,143.22  11.60  38.84 
Education 110  185.65  204.54  10.18  226.21  10.59  249.81  10.43  272.79  9.20  46.94 
Health 
Sciences 1,538  569.76  624.06  9.53  677.43  8.55  729.83  7.74  784.81  7.53  37.74 
Law 86  129.33  137.74  6.50  145.67  5.76  156.65  7.54  172.10  9.86  33.07 
Library & 
Information 
Science 
57  217.90  235.80  8.21  248.55  5.41  266.13  7.07  283.66  6.59  30.18 
Math & 
Computer 
Science 
195  835.68  893.19  6.88  963.78  7.90  1,031.53 7.03  1,107.20  7.34  32.49 
Political 
Science 62  181.76  206.16  13.42  226.37  9.80  254.73  12.53  284.93  11.86  56.76 
Psychology 157  241.08  274.05  13.68  302.59  10.41  330.07  9.08  361.93  9.65  50.13 
Recreation 18  97.12  108.14  11.35  116.07  7.33  128.90  11.05  148.35  15.09  52.75 
Sociology 304  225.08  250.62  11.35  275.25  9.83  304.14  10.50  333.29  9.58  48.08 
Technology 210  790.65  865.48  9.46  941.24  8.75  1,023.84 8.78  1,111.20  8.53  40.54 
TABLE 1. COST HISTORY GROUPED BY LC SUBJECT 
3. The current scholarly peer review system is said to be the backbone of the 
academic research society. Its importance to the whole research society speaks for 
itself as publication and grant allocation heavily depend on it. Peer review always 
serves as a quality control system for the research community and gives the 
researchers a sense of security on what they are reading. However, with the 
increasing number of new journals and other scholarly publications, the current 
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widespread used peer review system is also in danger because commercialization 
of the publications will inevitably introduce loose or profit based judgment. In 
addition to the suspicion to its fairness, more and more people are questioning the 
efficacy of this system. As reported by Fiona Godlee and Tom Jefferson that in 
the Health Sciences, conventional editorial peer review can be “expensive, slow, 
subjective and biased, open to abuse, patchy at detecting important 
methodological defects, and almost useless at detecting fraud or misconduct” [4]. 
Ginsparg also pointed out that “although the current peer review system can 
improve the quality of those articles that do eventually get published, studies 
suggest that a competent lone editor can perform as well or better. Peer review is 
by no means a perfect practice that suits for all areas”. One example given by 
Ginsparg is in the health sciences community, whose typical publishing scenario 
differs from physics community in quite a number of potentially crucial respects. 
The journals in the health science discipline generally have much lower 
acceptance rates compared with the rate in physics and closely related disciplines, 
most of the time may be as low as 10%. Also, the number of researchers is much 
smaller than the number of the clinicians who eventually would be interested in 
utilizing their findings. By contrast, in physics discipline, the acceptance rates are 
much higher, and the researchers and readers are the same group of people and 
the relationship between the researchers and readers are much more close then in 
the health science discipline. Thus, different scientific fields may have different 
peer review needs. Sometime, it is said “the only reason for the current peer 
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review system keeps going is that we don’t really have an obvious alternative 
system to take over” [5]. 
4. With the progress of current information technologies, the electronic formats of 
the archival have many obvious advantages over the traditional paper based 
formats. It is much easier to store, retrieve and manage electronic achieves.  
However, although many publishers are moving toward electronic formats, 
because of the newly- strengthened copyright of databases, accessing the database 
storage will be still very expensive. Also, “there is no assurance that an 
electronic publication available today will be available tomorrow or at least with 
a reasonable cost” [3]. In the current publishing system, only very little of 
scientific data can be published and hence shared by the community and the vast 
majority of the raw data is actually “lost” in the publishing process. 
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SOLUTION TO THE CRISIS --- OPEN ARCHIVE INITIATIVE (OAI) 
In order to solve the crisis addressed in last chapter, there is widespread 
consensus that change, perhaps radical change is inevitable to the scholarly 
publishing system. As talked before, electronic content storage has many obvious 
advantages over the traditional paper based methods. It is much cheaper. As 
reported by Paul Ginsparg, storing an article in electronic archive systems and 
made it available for public share may cost just $1 to $5 per article [5]. 
Comparing with the traditional publishing cost, it will be a huge savings on cost. 
Bringing down the cost of access to scholarly publications will be a big relief for 
the academic libraries and in turn will enable these libraries to serve the academic 
needs better. An easily accessible electronic archive system will also benefit the 
formation of a new peer review system and may form a real network for the 
knowledge. One example is the ScholOnto project developed by Open University 
in United Kingdom (http://claimaker.open.ac.uk/). However, it is an very 
important issue that a set of implementing standards and access policies must be 
set up for the whole community to follow. Currently, the most influential 
organization in this field is the Open Archive Initiative (OAI). 
In October 1999, a meeting was held in Santa Fe, USA to discuss how to 
encourage the development of electronic content solutions. The group at this 
meeting agreed that the fast development of the Internet had provided new 
opportunities for the timely sharing of academic information. At that time, the 
well-known physics archive run by Paul Ginsparg at Los Alamos National 
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Laboratory already has radically changed the publishing paradigm in its 
respective field. The group also agreed on the importance and necessarily of 
extending these striking changes in physics publication paradigm to other 
domains. Later, this group forms the Open Archive Initiative.  
The main task for Open Archives Initiative is to develop and promote 
acknowledged standards that aim to facilitate the efficient sharing of electronic 
content. The Open Archives Initiative dedicates itself to enhancing access to 
electronic archives by increasing the availability of academic communication. 
Open Archive Initiative does not only provide a set of standards to guide the 
electronic content share, it also committed to exploring and enabling a new and 
broader range of applications. It is also stated by the OAI committee that the task 
for OAI is a self-evolving process. As OAI gains more knowledge of the scope of 
applicability of current technology and standards being developed, and begin to 
understand the structure and culture of the various adopter communities, changes 
to both the mission and organization of the OAI will also occur 
(www.openarchives.org). One important idea created by OAI is the 
“interoperable” among full-text documents that are in different formats and 
locations by using metadata tags with XML. The OAI has designed a shared code 
for metadata tags (e.g., "date," "author," "title," "journal" etc.) which based on the 
Dublin Core Metadata Initiative (http://dublincore.org/).  Full-text documents’ 
metadata can be "harvested" and all the documents can then be jointly searched 
and retrieved as if they were all in one global collection, accessible to everyone.  
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Currently, the most influential open source software application that is 
capable of creating OAI-compliant archives is EPrints that is released by 
Eprints.org. Many universities, education institutions and research communities 
have adopted EPrints applications for their self-archive needs. However, there is 
no such project currently going on in UNC community. My work will be based on 
implementing the EPrints database systems and web interfaces to enable the SILS 
research community to archive their documents and hopefully in the near future, 
the whole UNC community will use it as a much wider scale digital content 
archive system. At the same time, I will add new archive types to the original 
EPrints and will set up a local harvester system which will be able to harvest the 
metadata from our own EPrints system as well as these located all around the 
world.  
 
 
 
 
 
 
 
 10
IMPLEMENT EPRINTS SYSTEM 
Installation of EPrints system 
Introduction to EPrints system 
 EPrints is generic archive software under development by the University of 
Southampton. It is intended to create a highly configurable web-based archive system. 
The latest version of EPrints is 2.2. EPrints primary goal is to be set up as an open 
archive for research papers, and the default configuration reflects this, but its 
functionality could be easily to extend for other usages such as storing images, genetic 
sequence data, audio archives - anything that can be stored digitally. It is not necessary to 
make a lot of changes on the whole system to extend its functionality and only some 
changes to the configuration are needed. The system has been designed to encourage 
better quality data entry and has support for well defined metadata harvest which is 
essential to exporting archive data or making it interoperable with other systems. EPrints 
has been developed under GNU/Linux and is intended to work on any GNU system.  
Additional software required by EPrints 
 EPrints requires the Apache web server. The Apache web server also needs to be 
configured with mod_perl, as this allows Apache modules that are entirely written in perl 
provide much improved efficiency. EPrints requires that the apache modules mod_perl 
and mod_rewrite be enabled. MySQL database server will serve as the database 
backbone for the EPrints system. Perl 5.6.1 or higher is required as well as many perl 
modules: Data::ShowTable, DBI, Msql-Mysql module, MIME::Base64, Unicode::String, 
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XML::Parser, Apache module, CGI, Carp, Cwd, Data::Dumper, Digest::MD5, File::Basename, 
File::Copy, File::Find, File::Path, Getopt::Long, Pod::Usage, Sys::Hostname. 
Installation of Redhat Linux 7.3 
The whole system is implemented on a Linux server. Linux is a free Unix-
type operating system originally created by Linus Torvalds with the assistance of 
developers around the world. Developed under the GNU General Public License, 
the source code for Linux is freely available to everyone. Its nature of open source 
and stability are the main reasons that I chose it to set up the server. The Linux 
system I set up is Redhat Linux version 7.3. Installation of Redhat Linux system 
may through the web or by CD ROMs. I used the CD ROMs and the whole 
installation is very smooth by reading the manual carefully in advance and 
following the intuitive instructions provided by installation interface. 
Installation of MySQL database server 
The backbone database system of EPrints is MySQL database server. It is 
world’s most widely used open source database system and is a good solution for 
data driven web sites. It is fast, free and easy to use.  
Installation Process: 
1. Get the latest version of MySQL: wget 
"http://www.mysql.com/downloads/download.php?file=Downloads/MySQL-
Max-4.0/mysql-max-4.0.3-beta-pc-linux-gnu-
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i686.tar.gz&download=http://mirror.sit.wisc.edu/mysql/Downloads/MySQL-
Max-4.0/mysql-max-4.0.3-beta-pc-linux-gnu-i686.tar.gz" 
2. Unpacking the package: tar xfz mysql-max-4.0.3-beta-pc-linux-gnu-i686.tar.gz 
3. Create a symlink: ln –s /local/usr/mysql-max-4.0.3-beta-pc-linux-gnu-i686.tar.gz 
mysql 
4. Add mysql to group and user: groupadd mysql ; useradd –g mysql mysql 
5. Create initial MySQL database: scripts/mysql/sql_install_db. 
6. Set ownership: chown –R root; chown –R mysql data; chgrp –R mysql. 
7. Start the demon: bin/mysqld_safe –user=mysql &. 
8. Add root user: ./bin/mysqladmin -u root password 'new-password' (for local 
access);  
9. Make it be able to automatically start when the linux server starts: 
Copy over the mysql.server script to /etc/rc.d/init.d :  
cp support-files/mysql.server /etc/rc.d/init.d/  
Setup a symlink to the right startup directory:   
cd /etc/rc.d/rc3.d  
ln -s ../init.d/mysql.server ./S98mysql.server  
ln -s ../init.d/mysql.server ./K98mysql.server 
Installation of Apache with mod_perl 
The Apache software is an httpd server system. It is a powerful, flexible, 
HTTP/1.1 compliant web server and implements the latest protocols, including HTTP/1.1 
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(RFC2616). Apache httpd server is highly configurable and extensible with third-party 
modules and can be customized by writing 'modules' using the Apache module API. As 
an open source software system, Apache provides full source code and comes with an 
unrestrictive license. It runs on multiple operating systems, including Windows NT/9x, 
Netware 5.x and above, OS/2, and most versions of Unix, as well as several other 
operating systems. Currently, Apache httpd server system is actively being developed by 
the Apache Software Foundation (www.apache.org) and it encourages user feedback 
through new ideas, bug reports and patches. 
Installation Process: 
1.   Get Apache 1.0 file: wget http://www.apache.org/dist/httpd/apache_1.3.27.tar.gz 
2.     Get mod_perl 1.0 file: wget http://perl.apache.org/dist/mod_perl-1.0-current.tar.gz 
3.   Install Apache and mod_perl in one fell swoop: 
tar zxvf ../downloads/apache_1.3.52.tar.gz 
tar zxvf ../downloads/mod_perl-1.27.tar.gz 
perl Makefile.PL \ 
> APACHE_PREFIX = /usr/local/apache\ 
> APACHE_SRC = ../apache_1.3.27/src \ 
> DO_HTTPD=1 \ 
> EVERYTHING=1 \ 
> USE_APACI=1  
make 
make test 
make install 
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4. Modify the configuration file httpd.conf. 
5. Make it be able to automatically start when the linux server starts: 
             Copy over the httpd script to /etc/rc.d/init.d : 
             cp httpd /etc/rc.d/init.d/ 
             Setup a symlink to the right startup directory:  
             cd /etc/rc.d/rc3.d 
             ln -s ../init.d/httpd ./S89mysql.server 
             ln -s ../init.d/httpd ./K89mysql.server 
6. Start up the server: /etc/rc.d/rc3.d/S89httpd start 
 Perl and most perl modules already come with the Linux system. Other perl 
modules can be installed with CPAN shell: perl –MCPAN –e shell.  
 
Installation of EPrints system 
 After all the necessary components have been installed:  
1. Get the EPrints file: wget http://software.eprints.org/files/eprints2/eprints-
2.2.1.tar.gz 
2. Unpack the EPrints tar.gz file:  
gunzip eprints-2.2.tar.gz 
tar xf eprints-2.2.tar 
3. Run the “configure”' script. It is a /bin/sh script which will attempt to 
locate various parts of the system such as the perl binary. It will also check 
the system for required components: ./configure 
4. After the configuration stop, start the install script: ./install.pl 
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5. Edit the configuration file of Apache – httpd.conf and add in: Include 
/opt/eprints2/cfg/apache.conf 
6. Creating an archive: EPrints 2 can run multiple archives under one 
installation. Multiple archives will require giving additional DNS aliases 
to the machine running EPrints, EPrints can then create all the parts of the 
apache configuration file needed to run the virtual hosts. Change to the 
directory where EPrints is located. Then run the script: 
bin/configure_archive. Answer the questions such as the archive name, 
administrator email address etc. This will create a new file called 
ARCHIVEID.xml which contains the configuration just entered.  
7. Creating the database and website: 
bin/generate_apacheconf ARCHIVEID 
bin/create_tables ARCHIVEID 
bin/import_subjects ARCHIVEID 
bin/generate_static ARCHIVEID 
bin/create_user ARCHIVEID USERID EMAIL admin PASSWORD 
bin/generate_views ARCHIVEID 
Where USERID, EMAIL and PASSWORD are the choice for the initial 
administration account. After running these scripts, restart the Apache 
httpd web server using ‘bin/httpdctl’ stop then ‘bin/httpdctl’ start because 
if using ‘bin/httpdctl restart’ the perl modules required by EPrints will not 
be reloaded by mod_perl.   
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Figure2. Relational diagram of the EPrints database (adapted from 
http://software.eprints.org) 
 
8. Creating a crontab: crontab –e 
And add the line: 30 * * * * /opt/eprints2/bin/generate_views I<archiveid> 
to the crontab to make the archive automatically generate view every hour. 
9. Currently, two archives have been set up to run on the servers and they are 
http://bioivlab.ils.unc.edu and http://neoref.ils.unc.edu.  
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Figure3. Screen shot of the NeoRef EPrints archive system 
(http://neoref.ils.unc.edu). 
Configuration of EPrints system 
System configuration 
EPrints system has two levels of configuration. The top-level configuration files 
are those used to describe the properties of the whole system and they do not relate to any 
specific archive. The lower-level configuration files are those used to specify the 
properties of individual archives. Here I will only introduce some files that are important 
to the current system implementation.  
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The general EPrints configuration directory is: /opt/eprints2/cfg/ and contains the 
top-level configuration files. “apache.conf”, “auto-apache.conf” and “auto-apache-
includes.conf” are files that generated by system installation script and used to define the 
parameters used in Apache web server. EPrints system also supports multi-languages. 
“languages.xml” and “system-phrases-languageid.xml” are used in this purpose. These 
files contain the phrases needed to render the Website and email in each language. File 
“user” and “group” are used to define the UNIX user that EPrints will run as and the 
current system uses the default “eprints”. 
Archive configuration 
As addressed before, the second type of configuration files are those which define 
the properties of individual files and they are located at: 
/opt/eprints2/archives/ARCHIVEID/cfg where “ARCHIVEID” is the ID of the individual 
archives.  
Again, here I will only introduce those that are important to the current system. 
“ArchiveConfig.pm” is a perl module which imports the other 5 perl modules. It includes 
options to hide various features and to customize the browse, search and subscription 
functions. User privileges setting and passwords authentication is also defined here. This 
configuaration file contains perl methods which are called when a session starts and ends, 
to log things, to generate the entities for the entities file and security on non-public files. 
Default settings were used for the current systems.  
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File “ArchiveMetadataFieldsConfig.pm” is a perl module that configures action 
for the metadata. This is probably the most important part of the system. The system 
automatically assigns some fields to each dataset (users, eprints, etc.) such as ``type'' to 
eprints and ``username'' to users. The majority of the fields are optional, and configured 
in this module. This file is closely related to the extendibility of the EPrints system and 
the detail will be discussed in later chapters.  
File “metadata-types.xml” is used to configure the EPrints types and document 
security level. The main element is ``metadatatypes''. This contains a list of ``dataset'' 
elements each of which has a name attribute. The ``type'' elements in user and 
EPrints``dataset''s contain a list of ``field'' elements. This describes the fields which may 
be edited for this type and the order that they appear on the form.  
File “pharase-en.xml” is used for defining the phrases appeared on the web 
interface. Everything EPrints ``says'' to users is stored in this file and its system-level 
counterpart. If the web site will run on multi-languages, then one phrase file for each 
language is needed for the system. Changes must be made to the above files to extend the 
usability of the EPrints system and I will address them in the next chapter in detail. 
“ArchiveOAIConfig.pm” is a perl module which configures how the archive 
exports its data according to the OAI protocol. OAI allows a harvester to request the 
metadata from the running archives (both local archive or remote ones) to provide a full-
scale search. To use the OAI system I edited this file and supply the necessary achieve 
policy for my system and here is the sample for archive NeoRef: 
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# Information for "Identify" responses. 
# "content" : Text and/or a URL linking to text describing the content 
# of the repository.  It would be appropriate to indicate the language(s) 
# of the metadata/data in the repository. 
$oai->{content}->{"text"} = latin1( <<END ); 
NeoRef Open Archive System. 
END 
$oai->{content}->{"url"} = undef;   
# "metadataPolicy" : Text and/or a URL linking to text describing policies 
# relating to the use of metadata harvested through the OAI interface. 
# metadataPolicy{"text"} and/or metadataPolicy{"url"} 
# MUST be defined to comply to OAI.         
$oai->{metadata_policy}->{"text"} = latin1(<<END ); 
Third parties may collect metadata from the archive via mechanisms that create end-user 
services to support the discovery and presentation of the archive's content. The general 
policy is to allow harvesting of metadata. Harvesting full content is not permitted. 
END 
$oai->{metadata_policy}->{"url"} = undef;  
# "dataPolicy" : Text and/or a URL linking to text describing policies 
# relating to the data held in the repository.  This may also describe 
# policies regarding downloading data (full-content). 
# dataPolicy{"text"} and/or dataPolicy{"url"} 
# MUST be defined to comply to OAI. 
$oai->{data_policy}->{"text"} = latin1(<<END ); 
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Contents will be openly available over the global network. Once content is posted to the 
archive, it may not be withdrawn except to allow revisions via replacements with faculty 
approval. Revised versions will be so noted in the metadata and in the document. The 
following Notice Concerning Terms and Conditions of Use will be included with the 
electronic distribution copies of all works in the archive: 'You are granted permission for 
individual, educational, research and non-commercial reproduction, distribution, display 
and performance of this work in any format'. 
END 
$oai->{data_policy}->{"url"} = undef;         
# "submissionPolicy" : Text and/or a URL linking to text describing 
# policies relating to the submission of content to the repository (or 
# other accession mechanisms).   
$oai->{submission_policy}->{"text"} = latin1(<<END ); 
UNC SILS faculty investigators approve content and inclusion in this digital archive. All 
authors may submit their works to the archive. All digital contents are deposited into the 
archive by the primary author and formally submitted by the archive maintainer (system 
administrator). 
END 
$oai->{submission_policy}->{"url"} = undef; 
         
EPrints system uses the Dublin Core to export its metadata. Dublin Core is a 
metadata standard developed by Dublin Core Metadata Initiative (http://dublincore.org) 
to promote the interoperability of metadata. Archive mapping to the Dublin Core 
standard is changeable through editing the make_metadata_oai_dc - which returns a 
DOM XML object in the “ArchiveOAIConfig.pm” file.  
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EXTEND THE EPRINTS SYSTEM 
 EPrints is in its second release and reasonably mature but just as the OAI 
that is in a constant self-evolution, EPrints also provides enough flexibility for 
users to extend their own EPrints systems.  
Network of knowledge 
  EPrints has the potential to give users unprecedented access to texts and 
data collections. But we should not be content with the only simple storage of the 
knowledge in these archives. The Web has illustrated how non-linear formatting 
can enhance information. In this new world, scientists and academics, released 
from the constraints of the printed page, should have new ways to disseminate 
their results.  
 The Scholarly Ontologies (ScholOnto) projects that currently in 
development at the Open University of United Kingdom are trying to address the 
above issue. They are dedicated to solve one significant gap in today’s 
researcher’s digital toolkit: as digital libraries and databases continuously receive 
tons of information everyday, there remain few tools to track ideas and to express 
and analyze scientific results. ScholOnto is an ontology-based ‘Claims Server’ to 
support scholarly interpretation and discourse upon scholar findings. The system 
enables researchers to make “claims” to describe and debate, in a network like 
way, their view of a document’s contributions and relationship to the literature.  
The basic unit of the system is “concept” and “claim”. When review a document 
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deposited in the system, users can make ‘concept’ based on the contents of the 
document, for example, “gene A may cause cardiovascular disease” is likely to be 
a concept in a biomedical research report. A document may contain many 
concepts. User then will be able to link certain concepts together by making 
‘claims’ according to the relationship between those two concepts and the term of 
these relationships have been standardized as discourse ontology (table 2).  The 
whole concept-claim model is shown below in figure4.  
 
Figure 4: Structure of a Concept-Claim model in the ScholOnto (adapted from Shum, 
2002).  
 
The concepts made by one user will be open to other users in the ScholOnto 
system, thus other users will be able to make ‘claims’ between their own concepts and the 
concepts made by other users. In this case, the whole system is in a non-linear format and 
forms a network of knowledge. This network of knowledge will be very beneficial to the 
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whole research society as it not only gives a researcher an opportunity to interpret certain 
research data but also give him a chance to see other researchers’ interpretation of the 
same data as well as how they respond to his own interpretation.    
RelationClass Dialect label Polarity/Weight 
is about  +/1 
uses/applies/is enabled by  +/1 
improves on  +/2 
General 
  
  
impairs  -/2 
addresses  +/1 Problem Related 
solves  +/2 
proves  +/2 
refutes  -/2 
is evidence for  +/1 
is evidence against  -/1 
agrees with  +/1 
disagrees with  -/1 
is consistent with  +/1 
Supports/Challenges 
is inconsistent with  -/1 
part of  +/1 
example of  +/1 
Taxonomic 
subclass of  +/1 
is identical to  +/2 
is similar to  +/1 
is different to  -/1 
is the opposite of  -/2 
shares issues with  +/1 
has nothing to do with  -/1 
is analagous to  +/1 
Similarity 
is not analagous to  -/1 
predicts  +/1 
envisages  +/1 
Causal 
causes  +/2 
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is capable of causing +/1 
is prerequisite for  +/1 
is unlikely to affect  -/1 
 
prevents  -/2 
Table 2: The discourse ontology used to describe the relationship between two concepts 
(adapted from Shum, 2002). 
 
Extend the EPrints system 
 As I discussed before, our implementation of EPrints system will not be content 
with the solely function as a simple storage for digital content. It will have the similar 
function as ScholOnto to form a network of knowledge.  
 Similar data types --- “concept” and “claim” have been preliminarily implemented 
in the SILS Eprints system. A new type “review” which enables the researchers to 
evaluate a certain digital document by points (1 to 5 and 5 is best) has also been 
implemented. At the same time, we are also trying to extend the Ontologies used in 
ScholOnto. Currently, the major focus is to include MeSH terms and gene ontology 
(http://www.geneontology.org/) terms.  
 To add in the new data types for the Eprints system, we need to edit “metadata-
types.xml” and “phrase_en,xml” file. Sample for adding in the type concept is shown 
below: 
#I added the following for NeoRef in support of concept 
 
    <type name="concept"> 
      <field name ="identifier" required="yes" /> 
 26
      <field name ="conceptType" required ="yes" /> 
      <field name ="concept" required ="yes" /> 
      <field name ="conceptDescription" /> 
      <field name ="conceptIPOwner" required ="yes" /> 
      <field name ="conceptRelateArticleID" required ="yes" /> 
      <field name ="identifier2" /> 
      <field name ="relation" /> 
    </type> 
Some data types may require additional data fields other then EPrints pre-defined. 
To add in these data fields, I need to edit “ArchiveMetafieldConfig.pm” and 
“Phrase_en.xml” files. Here is an example to illustrate how to add in a data filed “score” 
for the needs of data type “review”: 
For “ArchiveMetafieldConfig.pm”, a single line “{name => "score", type => "set", 
input_rows => 1, options => ["1", "2", "3", "4", "5"]} need to be added.  
For “Phrase_en.xml”, the following lines are added to describe the score fileds : 
    <ep:phrase ref="eprint_fieldname_score">Score</ep:phrase> 
    <ep:phrase ref="eprint_fieldhelp_score">Please give a score to the content $ 
    <ep:phrase ref="eprint_fieldopt_score_1">1</ep:phrase> 
    <ep:phrase ref="eprint_fieldopt_score_2">2</ep:phrase> 
    <ep:phrase ref="eprint_fieldopt_score_3">3</ep:phrase> 
    <ep:phrase ref="eprint_fieldopt_score_4">4</ep:phrase> 
    <ep:phrase ref="eprint_fieldopt_score_5">5</ep:phrase> 
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 At this point, not all of the extension of our EPrints system has been finished. We 
are still in the stage of trying to integrate the EPrints and the idea of ScholOnto 
efficiently. However, the importance of integrating these two systems and having a truly 
network of knowledge is clear.  
The harvester 
 One very important idea of Open Archive Initiative (OAI) is that all the OAI 
compliant databases will be able to supply standardized metadata according to its stored 
digital contents. Thus, users will be able to search all the data at one place that has all the 
metadata across the board and does not need to go to many sites for a redundant search. 
The system that will be responsible to collect all the metadata from those OAI compliant 
databases is called a harvester program. Currently existed harvester programs include 
ARC (http://arc.cs.odu.edu/), Citebase (http://citebase.eprints.org), OAIster 
(http://oaister.umdl.umich.edu/o/oaister/) and Celestial by Tim Brody 
(http://celestial.eprints.org/). I chose Celestial for our own system because it is an open 
source program and most straight forward for implement.  
 Our Celestial program can be accessible from http://bioivlab.ils.unc.edu:8888/cgi-
bin/config and currently it is configured to harvest metadata from our own archives 
(NeoRef and Bioivlab) as well as several other major archive systems. All the harvested 
metadata are stored in MySQL database running on our Linux server.  
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FINAL DISCUSSION 
 The increasing cost of academic journals as well as the inherent shortcomings of 
the current publishing system has formed a crisis in today’s scientific research society. At 
the same time, the fast-pacing development of technologies has enable people to see a 
bright future for digital publishing.  Scientists will not be restrained to the current 
conventional publication system and will be able to archive their research and ideas in a 
digital format. The advantages of going with digital is obvious: 
1. Deposit an article or other contents into a digital archive is very inexpensive 
compared with the conventional paper based publishing methods. It will 
dramatically reduce the financial burden on the academic library system and will 
in turn let the libraries have more financial resources to spend on other services.  
2. Digital archive system may help enhance the peer-review system. As I discussed 
before, current peer review system is trying to use one similar method to serve for 
many different research communities which is very difficult, if not impossible.  
EPrints systems with special data types (e.g. “review” in our NeoRef system) may 
be a potential solution to this problem as there will be many more researchers who 
are familiar with certain subjects give their opinions openly on one document. 
Thus, the current peer-review system will be changed from three or five editors 
deciding the quality of an article to a totally different scenario: a group of experts 
will give reviews for one article and the potential readers will be able to judge the 
quality much more fairly based on those reviews.  
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3. Under current publishing system, only part of all the research data will be 
published and eventually shared with the community. Lots of relevant results will 
stay on the record book forever and may never be seen by outsiders, and can be 
considered “lost”. With the current extended EPrints system, research scientists 
literally can deposit anything they themselves considered valuable (e.g. 
experiment raw data) into the archive and it will available for share. This is very 
meaningful as many materials that do not got published because of their condition 
(e.g. pre-statistical analysis) or their format (e.g. video) can be shared with 
research communities now.  
 One challenge facing the scientific research community is how to get the most of 
the newly evolving electronic resources and the fast-forward Internet technologies. 
Instead of the simple straightforward cloning of the paper-based publication to electronic 
version, researchers demand more powerful tools to make use of the enormous amount of 
information and prefer to see the new technologies will eventually help form a network of 
knowledge [5].  
 With the extended EPrints system, knowledge will not just “sit” there waiting to 
be explored. It is an interactive knowledge network for the researchers. A common 
scenario we can imagine is: a scientist is trying to do some literature search on the 
research on genes that related to schizophrenia. He searches our open archive and finds 
one paper especially interesting. After reading the abstract and another’s review on this 
article, he believes that it is the article he’s looking for. Then he can follow the link 
provided by the archive system and find the full text version of the article. During reading 
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the article, he can type down his thoughts (“concept”) and link them together (“claims”) 
and all these can be deposit into our system. He will also be able to search the all the 
“concepts” and “claims” related to this article and sometime, other’s thoughts will be a 
very beneficial suggestions to his own work. After reading the whole article, he can leave 
additional review in the system and benefit other researchers who may also interested in 
the same subject. From this example, we can see the information flow smoothly within 
our system and can be used much more efficiently.  
 Above all, it is very likely that an evolutionary change may happen in the near 
future within the academic publishing system because of the prevailing of the open 
archive system. New digital systems and tools will help academia find and use 
information easier and more efficiently. Formation of the network of knowledge will 
change the way academia act with information fundamentally.  
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